Enhancement of activities of anti-tumor drugs by dipyridamole against multidrug-resistant human hepatoma PLC/PRF/5 cells.
Dipyridamole (DPM) at 10 microM enhanced the cytotoxicity of anti-tumor drugs, which were associated with multidrug resistance, more in multidrug-resistant human hepatoma PLC/PRF/5 cells (PLC/COL) than in its parental cells (PLC/S). DPM increased, dose-dependently, the intracellular accumulation of [3H]vinblastine in PLC/COL. However, the effect was immediately diminished by its removal from the medium, indicating that DPM needed to be present together with the anti-tumor drugs to enhance the intracellular accumulation of the drugs. DPM inhibited the efflux of [3H]vinblastine from the PLC/COL cells, the binding of [3H]vinblastine to membrane vesicles of PLC/COL, and the binding of [3H]azidopine to P-glycoprotein in the plasma membrane of PLC/COL. Apparently DPM binds to P-glycoprotein and inhibits active efflux. [14C]labeled DPM was quickly incorporated into the cells and the cellular level of [14C]DPM reached a plateau after 5 min. It was slightly higher in PLC/S than in PLC/COL. The cellular [14C]DPM quickly disappeared after its removal from the medium. These results indicate that DPM binds quickly but reversibly to various kinds of cellular proteins including P-glycoprotein and inhibits active efflux of some anti-tumor drugs in multi-drug-resistant tumor cells, resulting in the enhancement of the activities of these drugs.